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P^^^^^J^ * secreted by the hypothaiamus and carried to the 
turn samulate ovarian fotHcle ^ 

development in the testicles and product of ZSTon* Z7T ^ *° C0,puB ,uteum ' *** 
causes ovulation and formation of corpus S^ in fZS ™, t6 f OSterona Thus - re ^e of LHRH 
LHRH is a decapeptide of the follLnrsTctul? spermatogenesis in males. 

pQlu-His-Trp-Ser-Tyr-6ly-Leu-Arg-Pro-Gly-NH 2 

conventional abbreviations for the Lto Sdf at ST?? 2"- ? WphMd by M NH * 9 rou P- 
(histidine), To, (tryptophane). Ser (JeTe) ^Sfc?£?T! "ft PG ' U (pyr °9 lutemic •*& His 
(proline). Lys (lysine) and Cys (cysteine) Except fo Tdne IS h ^ UU (,eUCin9) ' Arg P «> 
of the L-configuration unless otherwise MtaM Ul£Jl?2 ? ^ C6nter ' a " amino are 
4.159.980 and 4,213.895. <no.cated. LHRH may be produced as described in U.S. Patents 

3.880.825; 3.941.763; 4.034.082; 4,072.6^^^4^^^ deSCribed in US - Patents 
4.263.282. These analogues may be adminstemrftn * ' f ' 4 ' 143 - 136: 4.211.769; 4.234.571; and 
micrograms per kilogram of bodv weiaht " patient in such as 2 to 200 

described in U.S. Patent 4.010.261 A second ^^Z^^tT J**™ ** cycle as 

of an LHRH analogue as an antigen. i.e.!Tmu^en H L f mmistration * Pa«ent or animal 
mammal generates antibodies to the anZueTch S 1 iT* 3CtS 33 3 Vaccine 3011 h °st 
analogue's effect will persist after ^1^5 0Wn LHRH " ^ the 

30 frea^ent is described for various LHRH^ues o LHrJ rZ^T^ " ** M ™ S 

93:1092-1103 (1973); by H.M. Fraser et TTtX JoumSo t * .\ /Wa et Endocrinology 
Jeffcoate et al. in Immunochemistry Vo.. 11 * T 7 SnfJ.s ^nology 63.-399406 {1974); by S 9 L Y 
Endocrinology 79:39-47 (1978); by L Pique e al in I ^Z/ T^- * U C,arke et al in ,he Jou ™" of 
Stevens et al. in the American Zmrt tfR^ JT^?"* 5 ' VoL 15 ***** 55 " 60 < 1978 * b V V-C 
3,963.691. ° f Re P rodu <*ve Immunology 1:307-314 (1981); and in U.S. Patent 

LHRH ^£E2J2 a : e a n ,e°o n r S^" 9 " ^ents the funcflon of 

cats in the U.S. and their numbS inc^S daT ItSST"?** m * mi,,i ° n do 9 s and 31 
skunks and raccoons are known I bTm^ l^fZT**** fT 9 ^ ^ a " imals such - 
humans. Surgical removal of reproductive omanT eT 12l fission to domestic animals and 
used method for preventing reproducing man^mif HoSl 9 C3Str3tk)n ' is presen,, y a 
ing and impractical when used with ^St^^Z: ^^ COStl * Bme ^urn- 

own LHRH would prevent conception ^ ^ 

population control. A further object is a vacSne Sm E k W ° U,d be 3 ^t-effective method of 
bullets for the immunization of wild mamma? A^ oSec^ Jl?" V** 1 h 0r detaining 

of a large population of animals such aXTJTd hoSel anj ' S 3 T*" P ° PUl3t '° n ««" 

A further object of the invention i« 7 J , W0S ^ an,mals ke Pt in zoos. 

mamma.s for the undesiS SETS ^TJ^S^,? imrnUn , i9en f0r «» freatment of - a ' a 
where one or both testicles of a a ml mam™, h , w ** examp,e ' ^torchidism is a condition 
a difficult surgical procedure ^ ^l^J^JS^^ ^domen making castration 

hormones would be. in effect, a "immuno^S SSS.-Tl^!" ^ ^ Pr ° dUCe male 
cryptorchid stallions docile. castration for male mammals and could be used to render 
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Summary of the Invention 



NH 2 or 9 Pr °^ 6,y 0r the decapept.de Cys-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly- 



2 



EP 0 181 236 B1 



10 



15 



20 



SCH 2 CH(NH 2 )-C0 -Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 
SCh 2 Ch(nh 2 )-C0 — Lys-Trp-$©r-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 • 

When administered to a mammal, the vaccine induces in vivo production of antibodies to the host's LHRH 
whereby the natural secretion of LHRH is neutralized. The vaccine can be used to immunize the mammal 
against conception or any other conditions which are directly or indirectly influenced by secretion of LHRH. 
For example, the vaccine can be used in the treatment of prostate cancer in men. 

Detailed Description of the Invention 

The vaccine of the invention contains as the immunological agent, a conjugate between a protein and a 
peptide selected from the group consisting of: 

i) Lys-Trp-ser-Tyr-Gly-Leu-Arg-Pro-Gly-NHj or 
ii) Cys-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2# or 
iii) 

SCH 2 CH(NH 2 )-CO-Lyfi-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 
5C!l 2 CH(NH 2 )-co-Ly0-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 

25 AJso provided are mixtures of i) and ii). The vaccine can be administered as the conjugate per se in 
solid form as a lyophilized solid or may be micro- or macroencapsulated. Preferably, the vaccine is used as 
a liquid emulsion, most particularly as a water-in-oil emulsion with the conjugate in the aqueous phase; The 
emulsion may be described as an adjuvant, the protein as a carried protein and the peptide as an LHRH 
analogue. 

30 Peptides i) and ii) are written above using conventional abbreviations where the amino group of each 
amino acid appears to the left and the carboxyl group to the right. The last 8 amino acids of both 
compounds are the same and in the same order as the last 8 amino acids of LHRH. The individual amino 
acids making up peptides i) and ii) above and iii) described below are preferably each of the L-configuration 
in view of their lower cost compared to the D-configuration. Peptides i) and ii) may be obtained from 

35 Peninsula Laboratories, Inc. of 611 Taylor Way, Belmont, CA 94002 or other commercial custom peptide 
synthesizers, including Bachem Inc. of 3132 Kashiwa Street, Torrance, CA 90505 and Vega Biochemicais of 
Tucson, Arizona 85734. Further, they may be prepared by conventional methods known in the art such as 
by solid phase synthesis using benzhydryiamine resin, protected amino acids, a coupling reagent such as 
dicyclohexylcarbodiimide (DCC), removal of protecting groups with liquid hydrofluoric acid and purification 

40 by counter current distribution, Cis column high pressure liquid chromatography and gel chromatography. 
Such techniques are described in the text by John Stewart and Janice Young entitled "Solid Phase Peptide 
Synthesis", W.H. Freeman & Co., San Francisco, 1969 and in U.S. Patent 3,941,763. Benzhydryiamine resin 
may be prepared as described by P. Rivaille et al. in Helvetica Chimica Acta, Vol. 54 pages 2772-2775 
(1971). Peptide synthesis may also be accomplished by solid phase synthesis and segment condensation 

45 synthesis as described in "The Proteins" Ed. by Hans Neuath et al., Vol 2, 3rd edition, Academic Press, 
N.Y. (1976) at pages 105-253 written by Frances M. Finn et al. and at pages 257-527 written by Bruce W. 
Erickson et al., respectively. 

The carrier protein used in the invention is preferably one with a molecular weight of at least about 
40,000 dalton and more preferably at least about 60,000 dalton. In a particular aspect of the invention, the 

so protein may be of human origin such as to heighten the immune response when the vaccine is 
administered to an animal while rendering the vaccine less dangerous to a human if it is accidently given to 
a human. Peptide i) contains alpha- and epsilon-NH 2 groups for conjugation to the carrier protein. Except at 
very low pH, peptide ii) dimerizes quickly through the SH groups of Cys to the peptide of the following 
formula iii): 
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SCH 2 CH( n H 2 ,CO- Lys . Trp . Ser . Tyr . Gly . Leu , Arq _ pro _ ciy _ Ntj 
S CH 2 CH( N „ 2) CO., ys - Trp . Ser . Tyr . cly . Leu . Arg _ pro _ Giy _ MH2 2 

°1 2 LHRH analogue determinants throuTone bon d S e ^ H2 9 rou P * P^ide the advantage 
-COOH group of the earner protein. c3S prifns wh^Z Z "h ^ * *" and ™ 

such as from bovine, baboon, dog, chicken C tanSy eoo^ " ^ inVentl '° n indude a,bumi "- 
Pigeon, porcine, rabbit, rat, sheep or other souSs 9Umea Pi9 ' hamster ' numan - mouse, 

as from Keyhole Limpets such materials bZv LTfrt ''" ^ S ° UfCeS " >»"'«**. •«* 
Umpet Hemocyanin (KLH). e.g.. as obtained ^BiJSem ?T5! ° f * L °* Ma Keyho,e 
high immunogenicity. uai H,oc nem of La Jolla, CA, is preferred in view of its 

giutaraWehyde or a water S^^.^Z^T W ^ « 

20 drochloride (ECDI). ,miae - e ' 9 - ^^""^yammopropylJ-S-ethylcarbodiimide hy- 

«-2«5?r^ micro- or macroencapsufcted. 

a water-in-oil emulsion, it being found CmSS^ST^" * 1* mamn,aL ™ S iS P referab * 
aqueous solution of the peptide-protein T% °" 9 ' VeS marked, y inferl <» results. Thus an 

25 using an oi, phS JSJ SS5\£ ''5 'T^ '* 3 Wate "^ 

m.nenj o,te include those having a viscosity of atouf to S t Iv^ emu,sifier - Suitab 'e 
from the Penreco Division of the Pennzoil Co 20 cenftstokes at 40 C. e.g.. Drakeol 6 obtained 

Seppic of 70 Champs Efyees. Pa^is See Thf nT„ inc,ude Montanide® 888 obtained from 

ration of about 1:6 to 1:12. e.g. SumT^^^r"^ US6d »• °» * a weight 

to the oi, phase in a ^o££^2^ phase is *"£ 32 

v.scosity of about 200 to 400 centistokes at 2> vT^! 13 emuterfied to yield an emulsion having a 
Ubbelohde Viscometer, available C S^on lnLm^ "f™™"* may 56 « • CanSn? 
Patent 2.805.570. The thus-produced iSESJX Us ZSt, ^ 38 described in ^ 

TTie emulsion vaccine may be ^wll . ' 6 ** at ,east 1 rnontn at 37* C. 
•n a waters, emulsion. ^£2^^!^^ ^ h f ™' 
used in a ballistic implant or dart gin man^St « f 1 form ' conjugate, may be 

which are incorporated by re^sS S itSE 1° U S R £ 
Mmnesota. The amount of conjugate to be admSr^to^ ■ B *** t ' nC - 0f Bear ^ 
anJbod,es essentially equivalent to be h*?S35£ SXrh^Th * "J*" Pr0dUCtion of antH-HRH 
between peptide and protein and the size anTsSes J"ZTi2 °" de9ree ° f 

conjugate per kilogram of body weight is adminisSS 1° ic V" 9eneral ' about 0 2 to 10 mg of 
booster administrations of the same dose ^ t " nce * 3 3 10 6 wee * interval. Annual 

antibody titer will decrease gradually S iSJE ^ n : 8C0mmended for • continued effect. Since me 

whi r r n rr 4 vemi ^^^^^^^ w " diminish ** is ^ reversi£ 

mammals which is bJSo^ZSSSL mR H ' S ^ ^ to freat ^ «on in man or other 
•n males and femaies. an agent to ^1 ^1? ^ 30 effective co ^P«ve agen 

cryptorch.dism in male mammals such as horses andlnf^ t T «*• for lhe treatment of 

are stimulated by sexual hormones. For S c^r oftTnl ^ and ° ther "«* 
by male hormones and removal of male gonTds or S„n -S ? 6 . 9 ' and ' S be,ieved t0 ad ^nces 
for treatment. The anti-LHRH vaccine of ^ZZZZ ^ an,a9 ° nistic female "ormones is often used 
WRH from signaling the secretion ^f ml^o^s " t0 * Wt ^ ™ b V Proven^ 
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resin with the projected amino acids, in order of coupling: Boc-Gly, Boc-Pro, Boc-Arg(Tos), Boc-Leu, Boc- 
Gly, Boc-Tyr(BrZ), Boc-Ser(OBzl), Boc-Trp, Boc-Lys(CIZ) and Boc-Cys(MBzl). The coupling reagent was 
DCC (dicyclohexylcarbodiimide), Boc (butyloxycarbonyl) removal by trifluoroacetic acid and neutralization 
by triethylamine. After the synthesis on a Beckman Model 990 Synthesizer, the peptide was removed from 
5 the resin and all protecting groups by liquid HF. Purification was by counter current distribution and gel 
chromatography. 

In more detail, the cycle of steps used for the addition of each amino acid is as follows, where washes 
are for one minute each, unless otherwise stated. 
1 . Methylene chloride, three times 
70 2. 40% trifluoroacetic acid in methylene chloride, once for two minutes 

3. 40% trifluoroacetic acid in methylene chloride, once for 25 minutes 

4. Methylene chloride, once 

5. Ethanol, once for two minutes 

6. Methylene chloride, twice 

75 7. 10% triethylamine in methylene chloride, once for two minutes 

8. 10% triethylamine in methylene chloride, once for 10 minutes 

9. Methylene chloride, three times 

After this series of washes, the appropriate amino acid derivative and dicyclohexylcarbodiimide are added 
at three-fold excess, and coupling to the growing peptide proceeds for the next two hours. The first amino 

20 acid residue is incorporated by coupling Boc-glycine to the benzhydrylamine styrene resin. Serine is added 
as the benzyl ester and cysteine as the $-methoxybenzyl derivative. Tyrosine is added as Boc-Tyr(Br-Z), 
arginine as Boc-Arg(Tos) and lysine as Boc-Lys(CI-Z). After the peptide has been synthesized, it is given a 
final deprotection with trifluroacetic acid and is washed with methanol and dried. The peptide is removed 
from the dry resin with anhydrous hydrogen fluoride, using anisole to minimize side reactions. This reaction 

25 requires about 45 minutes at 0 degrees C. The resin is then dried under vacuum. The peptide-polystyrene 
mixture is washed with ether and the peptide is extracted with 10% acetic acid. The peptide solution is 
lyophilized to give the crude peptide. Three grams of crude peptide were applied in two lots to a 
courrtercurrent distribution apparatus, using the solvent system described below for peptide i). Each run 
gave 0.9 grams of partially purified peptide. The 1.8 grams of peptide was applied to a large P-2 column in 

30 10% acetic acid. The peptide was easily soluble in 10% acetic acid and the eluate was collected at 4 drops 
per second and 15 ml/tube. Tubes 27-35 contained 1.005 grams of pure peptide. 

Preparation of Peptide i) 

35 Synthesis of peptide i) was carried out as peptide ii) above with protected amino acids, in order of 
coupling, Boc-Gly, Boc-Pro, Boc-Arg(Tos), Boc-leu, Boc-Gly, Boc-Tyr(Br-Z), Boc-Ser(OBzl), Boc-Trp and 
Boc-Lys(Z). Purification was by countercurrent distribution and Cia column purification. 

In more detail, peptide i) was made by coupling the first amino acid, glycine, as Boc-glycine in BHA 
resin. From this point the synthesis. of the crude peptide was as above, as was the HF cleavage. Three 

40 grams of the crude peptide were applied to a counter-current distribution apparatus using the solvent 
system 4:1:5 of butanohacetic acid:water. Fractions 88 to 109 contained 0.9 grams of a partially purified 
peptide. These fractions were pooled and lyophilized. The partially purified peptide was applied to a C-18 
column where the initial solvent was 0.1% acetic acid and the final solvent was 80% acetonitrile containing 
0.1% acetic acid. A linear gradient was used with 700 ml of each solvent. Peptide fractions that appeared 

45 pure by TLC were pooled and submitted to quality control. 

Example 2 

Peptide i)-BSA Conjugate 

50 

Into 1 ml of 0.85% NaCI solution made with distilled water was dissolved 20 mg of bovine serum 
albumin (BSA). 10 mg of peptide i) was dissolved in 1 ml of distilled water and slowly added to the BSA 
solution with constant mixing. 100 mg of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(ECDI) was dissolved in 0.5 ml of distilled water and slowly added to the BSA solution with constant mixing. 
55 The mixture is then incubated for 6 hours at room temperature with constant stirring in a shaker. The 
mixture was then dialyzed against 2 to 3 liters of phosphate buffer saline (PBS) for about 16 to 24 hours at 
5*C. The diaiyzing process was repeated twice. The dialyzed conjugate was then filter sterilized and 
assayed for the degree of conjugation. 
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Example 3 

Peptide Q-HSA Conjugate 

5 * J£h P ™ re ° f EXamp,G 2 Was repeated s ^stituting human 
a peptide i)-HSA conjugate- 
Example 4 



serum albumin (HSA) for BSA to obtain 
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10 Pgptide Q-KLH Conjugate 

concentration was TmSJ^^^St %Z liTt ^ KLH S ° ,Uti ° n pr0tein 

method is described by A G Gomall ef a. ^ 1 f ? ^ USin 9 a BSA standar d. The Biuret 

(1949). As determined ^bS^^£^^JL Jf 8 ^ ™ ™> ™° 751 
described in Exampie 2 to yie.d a pepT^S conjugal C ° nJU9at8d t0 10 m9 ° f ^ * 38 

Example 5 

Peptide ii)-HSA Conjugate 
Example 6 
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50 The procedure of Example 4 was repeated 
between peptide ii) and KLH. 

Example 7 
35 Pe^^ '^^ Colgate 
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substituting peptide ii) for peptide i) to obtain a conjugate 



ml 3 - 2 - * « -d about «« 

uccinimide (MBS). iSt^^ Su^^J^ 2 m^midobenzoy^hydroxys- 
The activated HgQ was then seoarated ST ^LZLS ♦ . ■ ! r00m tem P eratur * *r 25 minutes, 
to gel filtration on 55S575 S S^tTS* PBS and SUbj ^ 9 * e mlxture 

activated HgG in PBS washed n il !T Z T Qma Chemlcal Ca of St Louis - M °- To the 
temperature The ZJlT5^ as 2 "It!? * an inCUbated for 2 ho " s * room 

conguation. Y ^ 38 ExamplB 2 * filter and assayed for the degree of 

EXAMPLE 8 
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Determination of Degree of Conjugation 

aiong with the protein ZS^^t^^^^ the unco "i^ed protein is determined 
peptide i) or ii) The drtSrencl in ™2 9 J*"" 0 ** C ° njU9ate to remove an V unconjugated 

Examples 9-14 
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Adjuvant Vaccines 

The conjugates produced in Examples 2-7, respectively, were individually diluted with phosphate buffer 
saline (PBS) to make 5 to 15 mg/ml solutions. Thiomersal (1 part per 10,000 by volume) was added as a 

5 preservative and the material was sterilized either by filter sterilization, e.g., through a 0.2 urn disc, or by 
gamma irradiation. This constitutes the aqueous phase of the water-in-oil adjuvant vaccine. The oil phase 
was made by mixing 1 part of the nonionic emulsifer Montanide 888 with 9 parts of Drakeol 6 light white 
mineral oil followed by filter sterilization The sterile oil phase is placed in the proper size emulsifying or 
homogenizing flask equipped with side tubelettes. A Virtis homogenizer Model 23 or 45 made by Virtis of 

70 Gardiner, N.Y. 12525 is starred at low speed and an equal amount of the aqueous phase was added slowly. 
After the entire aqueous phase was added, the mixture was emulsified at a higher speed until an effective 
water in-oil emulsion was made. 

The stability of the individual emulsions was determined by centrifuging a sample of the emulsion at 
10,000 to 12,000 G for 6 minutes at which no more than 5% separation was detected. The viscosity of the 

75 preparation was typically between 260 to 300 centistokes per second. The emulsions were found to be 
stable for more than one month at 37* C. 

EXAMPLE 15 

20 Vaccine Efficacy - Rats 



The vaccines produced in Examples 9-14 from the conjugate produced in Examples 2-7, respectively, 
were tested for blockage of the effects of LHRH in rats. 

Young rats were inoculated intramuscularly with 1.0 ml, 0.5 ml and/or 0.2 ml of the vaccines produced 
25 in Examples 9-14 followed by a booster injection of the same dose, 3-4 weeks after the first injection. 

Serum titer for antibody against LHRH was determined by the ELISA test as described by A. Voller et 
a), in the Bulletin of the World Health Organization, Vol. 53, pages 55-65 (1976) and in the "Manual of 
Clinical Immunology", Chapter 69, pages 506-512, American Society of Microbiology (1976). Microelisa 
plates were coated with synthetic LHRH. Antibody titers were determined at 4-6 weeks intervals. 
30 In addition, the effectiveness of the vaccine was determined by observing the atrophy of the testicles in 
the case of males and the uterus and ovaries in the females. The results are shown in the following Table I. 
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TARLE I 

RESULTS OF AN T I FERTILITY VACCTNF 
ISSEiS Connate Dose m'^L, 

640 - 6400 7/7** 
<50 - S400 3/4 

800 - 6400 3/4 

50 - 6400 0/5 

>6400 4/4 

800 - 6400 3/3 

50 - 6400 5/5 

>6400 5/5 

200 - >6400 2/5 

1600 - >6400 3/5 

400 - >6400 4/4 

800 - >6400 4/4 

<50 - 6400 4/s 

800 - 6400 4/5 

*dL r ° Ph V! C ° nSidered t0 be P° si tive if the si2e has 
dxnxnxshed to 75% or less of the control .roup. 

dumber of vaccinated animals with positive 
40 a trophy /number vaccinated. 

- ST «*" * — «* » — » » MM 

45 Example 16 

Vaccine Efficacy - Cats 



10 


9 


1 J-B5A 


1.0 ml 




10 


1 1 -H5A 


1.0 ml 




10 


i )-HSA 


0.5 ml 




10 


1 )-H5A 


0.2 ml 




11 


i)-KLH 


1.0 ml 




11 


i)-KLH 


0.5 ml 


20 


11 


i)-KLH 


0.2 ml 




12 


ii)-HSA 


1.0 ml 




12 


ii)-HSA 


0.5 ml 


25 


12 


ii)-HSA 


0.2 ml 


13 


ii)-KLH 


1.0 ml 




13 


ii)-KLH 


0.5 ml 




13 


ii)-KLH 


0.2 ml 


30 


14 


ii)-HgG 


0.5 ml 
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after the first immediately Z£?££!£^^JP T"* 05 ml injection 4 w eeks 
found to be 800-1600 and 4 weeks after tSe sP^nS i ^' WR " antibody ** ran 9 e for the cats was 
The female rZ«7n„, ..J" 6 second injection, the range was 12,800-51 200 

normatmSSt * ** ^ mt0 he * 18 ™ nths ■** *• ** Nection even ffter being exposed to a 

r "rttssror 

first injection. gonadal revers| on to a normal size 1 8 months after the 
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Example 17 

Vaccine Efficacy - Horse 

5 The vaccine produced in Example 10 was tested for efficacy against cryptorchidism in horses. A 
cryptorchid stallion was found to have a serum testosterone level of 0.7 nanograms per ml and an anti- 
LHRH antibody titer of 10 as determined by the Elisa test using LHRH as the antigen. The animal was 
injected with 3 ml of the peptide i)-HSA vaccine produced in Example 10. A second injection of 3 ml of the 
vaccine was made 4 weeks after the first. Just prior to the second injection, the animal's serum testosterone 

io level was found to be 0.09 nanograms per ml with an antibody titer of 2560. Four weeks after the second 
injection, these figures were found to be 0.05 and 20,480, respectively. 

Claims 

75 1. A peptide selected from the group consisting of: 

( i ) Lys-Trp«Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 ; 

( ii ) Cys-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-Nrt 2 ; and 

» (iii) SCH 2 CH (NH 2 ) CO^Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro^Gly-NH 2 

lcH 2 CH (NH 2 ) C0-Lys-Trp-Ser- , [yi v -Gly-Leu«Arg-Pro-Gly-NH 2 . 

25 

2. The peptide (i) of claim 1 . 

a The peptide (ii) of claim 1 . 

30 4. A mixture of peptides (i) and (ii) of claim 1. 

5. A conjugate between a protein and a peptide of any one of claims 1 to 3 or the mixture of peptides of 
claim 4. 

35 6. The conjugate of claim 5, wherein the protein has a molecular weight of at least 40,000 Daltons. 

7. The conjugate of claim 5 or claim 6, wherein said conjugate comprises from 10 to 40 peptide 
molecules per 100,000 Daltons molecular weight of the protein. 

40 8. An immunogen vaccine for inducing in a mamma! production of antibodies against LHRH, comprising a ' 
water in oil emulsion, the water phase comprising a conjugate of any one of claims 5 to 7. 

9. The vaccine of claim 8, wherein the oil phase comprises a non-ionic emulsifier. 

45 10. The product of any one of claims 5 to 9 for use in inducing in a mammal production of antibodies 
against LHRH, for use in preventing ovulation in a mammal or for use in treating a mammal for 
cryptorchidism. 

Revendications 

50 

1. Un peptide selectionne dans le groupe comprenant : 



55 
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(i) I-ys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-GJy-NH ; 

(ii) Cys-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-GJy-NH 0 : et 

IcH 2 CH (NH^l r LyS - TrP - Se ^^ 

SCH 2 CH (NH 2 ) CO-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 



io 2. Le peptide (i) selon la revendication 1. 

3. Le peptide (ii) selon la revendication 1. 

4. Melange des peptides (i) et (ii) selon la revendication 1. 

•omaaarn 5 i 7 . ' aqueuse "«™" <" ">*S«5 Hfcn ft™ des 

as Patentanspruche 

1. Peptid aus der Gruppe umfassend: 

^ ( i ) Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 ; 

(ii) Cys-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NHa; und 
(xzx) SCH 2 CH (NH 2 ) CO-Lys-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH, 
SCH 2 CH (NH 2 ) CO-Lys>Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 . 

2. Peptid (i) nach Anspaich 1 . 
so 3. Peptid (ii) nach Anspruch 1. 

4. Mischung der Peptide (i) und (ii) nach Anspruch 1 . 
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7. Konjugat nach Anspruch 5 Oder 6, dadurch gekennzeichnet, dafl das Konjugat 10 bis 40 Peptidmoleku- 
le pro 100.000 Dalton Molekulargewicht des Proteins besitzt. 

a Immunogenimpfstoff, urn bei Saugetieren die Produktion von Antikorpern gegen LHRH anzuregen, 
umfassend eine Wasser/6l-Emu!sion, wobei die Wasserphase ein Konjugat nach einem der AnsprQche 
5 bis 7 enthalt 

9. Impfstoff nach Anspruch 8, dadurch gekennzeichnet, da0 die Olphase einen nichtionogenen Emulgator 
enthalt 

10. Produkt nach einem der AnsprQche 5 bis 9, das verwendet wird, um bei Saugetieren die Produktion 
von Antikorpern gegen LHRH anzuregen, um bei Saugetieren die Ovulation zu verhindern, Oder um bei 
Saugetieren einen Kryptorchismus zu behandeln. 
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